ILLUSTRATIONS

TABLES
CONVERSION FACTORS AND ABBREVIATIONS
INTRODUCTION
Ground-water withdrawals from coarsegrained stratified-drift aquifers are an important source of water supply for the lower Connecticut River valley in Vermont. Coarse-grained stratifieddrift aquifers in this area, however, are discontinuous and largely overlain by silt and clay deposits. These facts have made exploration for high-yield aquifers in the valley difficult and nonsystematic.
A study was done by the U.S. Geological Survey, in cooperation with the State of Vermont Agency of Natural Resources Department of Environmental Conservation, to quantify the current demands on public water-supply withdrawal so that the amount of withdrawal, in the future, may be more accurately estimated. Another objective was to gather geohydrologic information from well logs and from seismic profiling to help identify potentially high-yielding aquifers.
Purpose and Scope
The purpose of this report is to present basic data that describe (1) public water-supply withdrawals and (2) geohydrologic information for sand and gravel aquifers in the lower Connecticut River valley from Windsor to Vernon, Vermont. Data presented in this report were collected from June 1987 through October 1987. The data include public-supply withdrawals, seismic-refraction data, seismic-reflection data, well-inventory information, and stratigraphic logs.
Description of Study Area
The study area is located along approximately 50 mi (miles) of the lower Connecticut River valley of Vermont ( fig. 1 ) which includes part of nine Vermont towns from Windsor to Vernon. The area is primarily underlain by flood plain and terrace deposits of recent age, flanked by higher-elevation terraces composed of fine-grained, glacio-lacustrine sediment to coarse-grained stratified drift. A brief, generalized history is given here to describe the geohydrologic setting.
The land in the lower Connecticut River valley was eroded and scoured by the last ice advance. This erosion and scouring overdeepened many parts of the valley and altered preglacial drainage. Glacial till an unsorted, unstratified sediment was deposited discontinuously by the ice that occupied the valley. The till generally is thin relative to the overlying sediment. Kame deposits (stratified drift deposited in or beneath glacial ice by meltwater streams) and kame terraces (stratified sand and gravel deposited between the valley walls and glacial ice) were deposited during periods of melting (Stewart and MacClintock, 1969; Hodges, and others, 1976; Hansen, 1986) .
Where drainage was blocked by topography, glacial deposits, or remnant ice blocks, meltwater streams formed lakes and deposited silts and clays. It is believed that a large glacial lake occupied the Connecticut River valley during deglaciation and remained in a stable position long enough to build thick deposits of silt and clay that are exposed in several places along the valley (Stewart and MacClintock, 1969; Hodges, and others 1976; Larson, 1972; Koteff and Larson, 1985) . These fine-grained deposits overlie the coarse-grained stratified-drift deposits that comprise the most productive aquifers in the area.
Well Numbering and Location Systems
A local identification number and the national well-site-identification number of the U.S. Geological Survey are used to identify each well. The local numbers assigned to wells and borings consist of (1) a two-letter town code, (2) a letter code ("B" is for borings, "W" is for wells), and (3) a sequential number within each town. The local number for well number 1 in the town of Brattleboro, for example, is BTW-1.
The first six digits of the national well-site-identification number represent degrees, minutes, and seconds of latitude; the next seven digits represent degrees, minutes, and seconds of longitude; and the last two digits represent a sequential number assigned to sites within a 1-second latitude-longitude grid.
Previous Investigations
A preliminary ground-water favorability map of the Connecticut River basin in New Hampshire and Vermont, prepared by Cederstrom and Hodges (1967) , delineated potential aquifer locations. Hocges and Butterfield (1968) compiled selected wel and boring data and delineated areas of favorable ground-water development in Vermont. Hodges and others (1976) provide a detailed ground-water survey which includes part of the nortjhern boundary of the study area.
The surficial geology and postglacial history of Verjmont was described by Stewart and MacClintock (19^9) from a dynamic geomorphological point of view. Koteff and Larson, (1985) ; Koteff and Pessl, (1985) ; Koteff and others (1987); and Larson (1972 and Larson ( , 1984 and Larson ( , 1987 studied the postglacial depositional seque ices found in the Connecticut River valley in and near this area. These works focused on the occurrence of large glacial lakes in the valley lowlands during deglaciation and the relation of the lake sediments to the deposits above and below. 
PUBLIC WATER-SUPPLY WITHDRAWALS
Public water-supply withdrawal data were obtained primarily by compiling records from the Vermont Department of Health and by direct inquiries to ground-water users.
Ground water is a major source of water supply to the population of the lower Connecticut River valley in Vermont. Many homes receive water from bedrock wells that yield a median value of 6 gal/min (gallons per minute). In extreme cases, yields range from 0 to 500 gal/min. Aqueducts are used in areas, such as parts of Westminster and Weathersfield, to transport water eastward from springs draining the uplands to homes in the valley.
Larger towns and cities in the area have developed public-supply systems from ground water which may be publicly or privately owned (table 1) .
GEOHYDROLOGIC DATA
Seismic-Refraction Survey
Seismic-refraction lines were run perpendicular to the Connecticut River valley at selected locations in the study area (plate 1). The refraction work was carried out according to methods outlined by Haeni (1986b) ; the data were interpreted with a time-delay model developed by Scott and others (1972) .
This model calculates depths to subsurface layers based on fundamental physical properties of the subsurface materials. For the interpretation of the data in this study it was assumed that (1) the subsurface consists of three layers; unconsolidated, unsaturated sediment; unconsolidated, saturated sediment; and bedrock, (2) the velocity of sound propagation in each layer of a given geophone spread is uniform, (3) the velocity increases with depth, and (4) till may be present discontinuously at the bedrock surface but is thin where it exists and is, therefore, negligible. The unconsolidated deposits primarily are stratified drift.
Eight seismic-refraction profiles totaling 10,800 ft (feet) in length, are shown in figures 2a to 2h. Depths to bedrock exceeded 350 ft in some locations. At Weathersfield Bow, the depth to bedrock increased from east to west, away from the Connecticut River, before encountering the western valley wall ( fig. 2b ). This buried valley may indicate the location of the preglacial drainage and (or) where glacial erosion was the greatest.
Seismic-Reflection Survey
High-resolution, continuous, seismic-reflection profiling methods described by Haeni (1971 Haeni ( ,1986a were used along a 50-mile stretch of the Connecticut Rive:r. Because of the many physical variables that affe dep ;t the quality of the reflection record (that is, th of the water, nature of bottom sediment, proximity to power lines, among others), some of the record could not be interpreted. Interpreted profiles of four sections along the river are presented in figure 3.
Well Inventory
Well data were obtained from the Vermont Agency of Natural Resources; Vermont State law mandates well drillers to file well-completion reports for wells drilled in the State. Additional well and boring data were obtained from previous State and Federal surveys, the Vermont Agency of Transportation, and studies done by consulting engineers. Data are presented for 217 locations in table 2; most of these locations have stratigraphic information recorded in table 3. Primary use of water: A, air-conditioning; C, commercial; H, domestic; I, irrigation; N, industrial; P, public supply; U, unused.
Water level: In feet below land-surface datum.
Depth of hole: Depth of hole in feet below land surface.
Depth of well: Depth of well in feet below land surface.
Bottom of casing: Depth to bottom of casing in feet below land-surface datum.
Site Type: W, well; X, test hole.
Data reliability: C, location field-checked by USGS personnel; U, location not field-checked but considered reliable by USGS personnel. 
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